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(57)Abstract: 

PROBLEM TO BE SOLVED: To optimally set the 
recording power of a laser beanri without necessitating a 
trial writing at the time of operation, by calculating the 
optimum recording power of the laser beam and storing 
the data in a nonvolatile memory as the setting value 
data of a recording power. 

SOLUTION: The detection output SDP of the power of 
an output laser is supplied from an optical head 14 and 
also a power control signal SPC is supplied from a 
system controller 16 to a laser driving circuit 15. The 
power of the laser beam to be outputted from the laser 
diode of the head 14 is controlled so that powers at a 
recording and a reproduction become respectively 
optimum. Recording data RD are supplied to the circuit 
1 5 at the time of a recording and the laser power is 
driven by the circuit 1 5 so that the laser power changes 
according to the data RD. Thus, the data RD are 
recorded on the data part of a magnetooptical disk 11. 
At the time of reproduction, reproduced signals SMO, 
SRF from the disk 1 1 are obtained from the head 14 and, moreover, a tracking error signal ET 
and a focus error signal EF are outputted from the head 1 4. 
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9) « -S-Lr. *<D±ISPRRO'TSBPFcDcp^C^^ii4*J 
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C2) 

1 

±iB u - ^^(Dsm^< Kf - 4fT«iBH-C^iHitJ)D fc \t 

«ur^«3 iTE'ajfiBftili ooi ^- u- h ^S^-rs± 

Si^fiiT'- if <!: ur^FS^tt^ * 'J tctsfi^-r sigi * 
m>m2\ ±iBajii3«k^<'7-4*»sxg-c». 
^mm.<DmM^mn u-r iiasssiasii^s a - <t -r s c 

i*#8S;<fc-rSiS*3« 1 CC|^l80i^>'^••7-PSS:^. 
CiS^ 3 ] ±^alas5>'^• y-cDisgfc J; u^Tm^WLm 
■r -sxg-cji. ±ieia^>'^••7-©±KB*i^ct,> i #±iaif 
^©H©^:;';©! aSi''>' -7 - %±ief a^>'^' c - ©±iEi 

±iaia^-'N*'7-©TSB*s?St,»t#±iaBif3£ffiffl©«: 
/h©!^-'-! 9 - *±iaiBli>'>' 7 - ©TRS fThCt^^ 
asti-r-5)i**« 1 Kia*s©ia#-'W-iiM:^;a. 

mJ: 0±iam 1 ©x^- U- h ^ffilii^^■7- 
©ffiH-C * V - 5;; > ^r^ti) S Xg* W L . 
Jr^v- y >*5i^:^^ctBe^^•9 -©^{fc©^:*:^!.*: "J 

JJB^A 6 n/cajiiB^>'^• K>~<Df-^ ^^m^'&.ji * 
•;K:4SiWr'5Xg=&?f*DJ5:C»C i=&i|#®fr*iS*31 1 

^cial£©tBiii''^• 7 -pis:^^. 

[1**^5] ±ia7'-^ ;^i'J:'3S^$nfcf'-:St©i 
•7 - U - h *s±IB^ 1 ©i 7 - U - h ©±{K*«WS IB 

sa-'^•7-©»=&*■^» > b-r4xg*«i/. 

±i^;®aSfaMi>'^•7-©^- 
if^^^tt^* y {c♦&^l^«|■rSXe*^f toiJcC^C <!:«:!|# 

^ttMt^ 1 {ciatg©fa«i>'N'7-p^^?s. 
[fS*Ji6 ] ±ia*^^)6nfcsiaiaii^^• 7 -cc^iws 

h=&Jia©fBMiM'7-«:*jWSx-7-U- h 

±ia**6ti/c^ia$s>'-t 7 -{c*sw €>x ^ - u- h *s 

±ia»l ©x^-U- b©±PBtUT*/c»^©±EJ:'5 
/h3«:x-7-U-HitT-C&i»i*. «m««::FS-C* 

-sci?:«^-rst^(c> ±iasfflie»-'^•7-©7'-3' 

t-nnrnm. 1 K:iBi8©iBe^^^•7-SSlE*^. 
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ilBf^-f i'©taSii«^rt©S?7l^Ccffl^ffl©»I5t^« 

*ss-rsxgi. 

X 7 - u - h *a'j^ L/ . ±MU^mom&mm>ci6\.-f z> 

SOfliEnftfe^clll ©x^-l — h«r|g3^-rS±faiBai 
^N-7 -©±Rgte J:0*TK^BX?#T€>Xlli . 
±iai!lf# 3 n/c1g»<H©i<JSIMi^K*s W ^ieSik-'^• 7 -© 

±fE*j J; cmE©*'C^ffl=fef<jffl 1/ "c . isi^mmamTS. 

-©7^- ^ *^n'en±iaaiKffl©aiJSMii!cK*5W€>ia 
>7 -©t9:sfiif'- ^ t vx^rn^^ * y vcmtit 
^TMt *w-r & c t *#»i-r 4iafik>'< 7 -PS£& 
a. 

[ 8 ] ±gB^»^tt^ * y tClSS^ 3 *ifc±f Eft 

w&oywmmmc^^-) •ssjiia^s-'N* 7 -©f'- 
iyr±iaa^ffl©sj««iism©si^Fi^^^©^iafii 
-'N- 7 - jifffliaiss»T?*fe s xs* s 6 tc wr set 

^^m. t -r :hm>m 7 ictim<Diim^-< 7 -isnTSiS,. 

- 5^ ^ifaT" -Y X d7 CciBliT«» fe©«:*}l,»-C. 

jjaf'-f X i'©i2ai^J«rt«:#-©ai:e{SJ|{%s«r * 

Xfi<t. 

iMzm^mMic^ L r ±ia u — tf 5fe©fB^''^• 7 - ^mn 

^DfTjE^66ftlSl©x^-u-h%»l^*± 

ffifasa^''! 7 -©±i!ate J:o'T(!S^a{f#-r ^xsi . 

IMEmW 3 n?ciaiS-'-c 7 -©±RltJ * DnFRl©4"'6ffl«: 

mmLx. aJila^^^•7-^5}<^s?)Sxfl^. 

±iB*«f) 6nfc«JfiiBS-'^• 7 -©f^- ^ *±ia#— ©9J 
SM^tcfcW '2.taSS.'>* 7 -©^SfitT^- 5f t Lx:^m^ 

tt^*ytctssfi-r.2.xgi*^-r-5.c<!:*i|titi-r«>iB 

Mi-'-!7-iSHr»ffi. 

1 0 ] ±fa*isf)6n/c:^iB^>'W- i±iB 
X J' ©S:;5"|S]©§SaJ^ccjS i: riBMi-'^ 7 - ^^-ft 3 
i±SfcJs{)©SffljEy ^ >i L.r_htB^ ■/ X i'OS 
©S^JlStC few 2) ^ialS>' ^• 7 - 5:*ist) S Xfi«: 3 

6 wr s c i *«fm i -r -sit^a 9 «:iatt©ia^>'< 7 
Cffll^Si 1] ±iB«»?)6*ifcS«»^«:*jw-5aafB 

Si>'^• 7-©^'fblaH*i U-1f 7 -©ltSS5H-c:^j:i,i t 
^S{c:=F^t?*-SCi4^^-r-Si*fc. ±ia* 
» 6 n/c#— SIJ5t®^*®«®ffi@k'^" 7 -©^- if 

50 1 0 ^cfa*S©lB^ik-'^■ 7 
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3 

[if 1 2 ] ±im^fDtifcMmm^^o-t±n^ 
if ^^ij^xDSMiEy > i ^^m ±iax ^ ;^ ^cds 

So 

±ia^ia^>' w - CD ^ ^ lais^' ^• v - ©^fii - 
^ t Lx:^m^it^ ^ y ^^ss^-r y »#ii^*»Jiap 30 

^S<b ^ C i i T ^ X i7 ^ISo 

1 4 1 Jbiaias*i?*SiJis^®. ia^s^^• 9 --m 
f#^m. faf5>'W-sta*©4oJ:a^V'^:US^iA«?^$«iai 

-5) f'- €: tSJft-r ^ > A T ^ -te X ^ ^ U *^-r ^ 

[i9^«i5] ±iafa#v^•7'-fiL^i^a», ±ia*'i:> 40 

m>m 1 6 ] ±ialasa>'^•'7 --Ktf^aii. iiaiaii 

-*±iaiaii>'>' 9 -(D±sg <h u . ±iaiaii^^^• ^ -cdtks 
i> i * ±iafl^s^Effloa/J^cDia^s>'^• "7 - *±f aia^ 
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•r ^ ^ ^ U ji^SIJPS^K?: S 6 S C i ^grJ^F® 
i-reif^^l 3tCiBiS(D7"^ X^iSgo 
[f»*:S 1 8 ] XIB^^ yS^ii^S^M^S^i. 
±f Bf Bii/^• '7 -mW^K-Cffift S n/c±8af B^^^• 7 

iaii^ ^• 7 - cDiBH t? & s V - > s V - 
^i^i^. ±iB^^ysarjZ.^©jiai*Ktcj:or±fa^ 

[ifiRiB 1 9 ] ±tBy * ysirii^5^*»Jis?^ia:». ±ia 
f aSi^S^^^Jtai^ScDSiJSPtc J: o T±ia'7=^ ^ x ^ J: o 

±iB^^ y »#ii**iI«9*S(c<fc or±fB:T^}»%14y 

y '^CDSiSiaJa^'^' 7 -(Df- ^ <DS# jA^^^tf t)n^ c 

-SCi^rJ^^t-r^it*:® 1 7(CfBigCD'7=-f X^S^Bo 
[fi^2 0 ] ita^-^t y S#ii^SORg#S«. 

iiBiBji^^^* 7 -#ai^ e> n/c^ta^s^^* 7 - 

few 2> X ^ - U - h ^ jgi20f aS^>'^' 7 - ^ J. ^ - 

±iaajifaiS>'^7-tc*>H:tsx^-u- h*^±tai5i o 
i o r±ia:T^}i^i4^ ^ y -^os^^ia^/^' 7 -cdt"- 
7^ciatSC07^«f x^^go 

±f af' X ^ cDiaSi^SBi^rt cDm:;&f^«:aia<icD9JSMiS 

±ia«ii<icDSrjSMi^^*fLr. -en-en±iau-if3fe 
(Dia^i^^^• 7 --^^siBH-c^fatija* idi%^mm>^ ^ 

±fBf^w*SiJiai*aoMffl)cccfc iiaai^fflcDSj^ 

SL. ±iaa!KfflC!:)a4S«lSCC*5t:tS^«9iTiEpIte3te0 



^m'mMm-cm.mmx^icxtMmwp^'&'c ^f- f %ib 

±iB^ 1 ©ieiSS^$iJiSl*l2©ftiJffll{C J: o TJJB*-© 

0, ifiDfriEnltg^c^l©^^-!^- h«r*31-rs±iB 
IB®.' N- -7 -©±Rg*J J; crrfE^rKfflt- •SIE^-'''' -7 -MX^i 

±ialBlS''^■ -7 -©±I1*J J:!>TIS©*'C>ffl=&fJffl , 

S3S8^^li^^•7-**^&■2>lS 1 ©iBSi-'-fv-wm^st, 

±i^«2li^S>'^• -©f"- d» *±iB#— ©SJS^J^tC *i 

W Si 7 -©S:Sfii7=- ^ t L-c:^S^tt^ * 'J 

tsiw-r€> ^ * v »#3ii?>siria)#m<!: =&m 6 c t 
[it*^2 4] ±ies3ifB^'''<'7-i±fa^-<;^i'© 
SffliEy > i U-ciiaf" ;^ i'©a*i«iJ©SM 
ai#s*se>cc<i^-5ct*!^fii-r4gf*a2 atcs 

fB^«l6tt^ * 'J '^©SSi^-'''' "7 - 

±iB^*'J^#ii*ftll®*©». ±fai?2©K^^<'7- 
etJB^S-CSUi 3 nfciJBS^l^tcfc l-t i S:®iB$S>'^• y 
-©^{kffiB*^ u—f -©fi=ifffiHrtK:%t,i i * , 
±IB^* 'J »#jii^*iJtSSJ#®«: J: -p-C±iB^»fl14^ * 
«j'N©sfcfflgB^y-«>7-©f'-»©S*ii**«ff*>*aS C 

■5 C i ?:#8S[i r -Sit ^ 2 4 tClBIg©-/' -< ;^ i'ilS. 

[s«^2 6 ] Jisay* y s*ji**ijffli*S{cj:s± 
ispfu^i^jt * •>» -^©^f afS''^" "7 -©sirii^iSiliS 
r s ^ * y ii^5'*ijfss^l9:<b . 
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±f aSJatB»/^• -7 - <!: ±f Bf* -f ;^ f ©S:&i6j©SMJS«: 
i£r.D-ciaJi>'^"'7 -*^{b$ ■ti-.5>/cto©SMiEy > i ^ 
liKffl UT±fa7^ -* ;^ i'©S:^ia]©^^MJ^«:*ii-t 
iaiii''-C'7-**a&'2>ll2©iBfli>'N''7-SLW#e<!:. 
±iaf -f :^ i'©S:&|ai©Bf^«USCc*f b-c±iail 2 ©IB 
ls>'^* 9 -gt^i#la•c5t<^t»e)nfcgsal^»>'^■ -7 --c iiBT' 
- 3? *iaiik*j<fc D^S^TSII 2 ©iBJiil4$iIffli*S:i . 
±iai» 2 <D^n^mm^m<Dumic j: -r ±fB7* -f >^ 

±ia^ * y s#ii*sijai#f9;». ±iBi ^ - 1'- h «'J5e 

^KTSiJS 3 n/c x 7 - U - h *5±iBII 1 ©X - U - 
h ©±PgJWTS /cli*©±KJ: 9 -'hS :^cx 7 - u- 
TrAj:Ci<b#. ±ia^*y»#j2.i?cii)®^©KJ:^-C± 
ia^»Stt^* y'^^©ftjai^-'N'>7-©7=-^©S#3i 

^ C i «ra:^r C i ^rl^mi T i>n^m 2 3 «CiB*g© 
20 [000 1 ] 

c«?«©)si-r-sfi?ji5^if] c©siiB«, us^^-irf-ms. 

<«. U— !f3fe©Siiia«i-'-5'7-**a), •e©7=-f«r 
* y KiS^fflT^- di t L-rfSiW-r^c i«: J: 
o-C. F©!t$ttS:iiti-?>«e.-:>tr«c>(t 

-7 -^SM^cstS b^#■5>iBia''^• -7 J;c>'^ 

[0 002] 

yt.i^Y=y^-:f) ^^c/^•-v:^J^3>t:a-a'3^©Ja 

^^IS^OUm {c J: -3 T . ]ajS-Cl@SSgS&fBii**'5I^«C 
S i . iii^tt^©^' -r 5^ dr-iHESSS^taSi Lr©ffi 

[000 3] 3fefis^7^^xi;iiaii©-5^.<;^i'^s-r 

tff*f—::ru3-y (VTR) i«S^cO. Sbi^ 
L/fciii{S!t»IR*^iiiK^cM^fC5a^-r S C i*^nltg-c* 

[0004] ^mm.T' ■< 7. >;Mm<J>fA7. 

©iB^lf^«S<!:l/-ra/iU#&«:. ^>3/ATi'-te;^*^ 
oJ^-C&^CilJ. (,»toJ5)Sy>y-T'5:jitll*/c»iS 

[000 5] -f ^ ^1^^m>f^ 7. rJ'Slg-C. 

50 ^fl^rir ■StJW-ciii^cCi. iy*iL/i*iP>. v-iPT.'j- 
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[0 0 0 6 3 

(c . BjiisgBS* a w i -r •s^sa^f' ^ x gar 

f If^^tSlz/c^^-^-v F (OP : op 

tical Pickup) <Of^K.jzr>X i:>mtirZ>. Utiifir> 

LS#%tTt\ ^^^i!K:tc:.D•c^-•tf3fe©fasa''^■v-^e 

nrfc, ^c^©ras^>^§#^cl>. u^Lt^ii^h. ia#t» 
$g©fEiiifi^*tf ^ —moT'- ^u-v-cm*) 

iiSn-C < 4IIi«1t$fi{c3l^ra-C*tlEL^c.Wn«/3:6iS 
W»©-C, fe?U»*^ti'©«!iS*s»^r-5i^l»^T?* 

1 0 0 0 8 ] sfc. fie*©3tia»f'^ xi'ilstcii. 

- 5^ ^ :T:ai^^cM^'^©i2^S«:>Ff tS-r ^ fc^O'^ t 
7y iO-C^f*y*U*i^tS3^i-CI,»^. L^^D. 3C 

T©^«»«a<->{C;*C#<. $gS©ffi««r7^*iK±lfT 

[ 0 0 0 9 ] -e cr. C©|6BJ-C«. 7=-* :^ d'-?'3lc:^^ 
F©!HFl4^S[|-?'«6^*{c3stl^raffi^©Wl/S** 
igjgiij-TR:. U'-if7lu©iEli''^'c-%®®{c|9:3t-c* 

COO 1 0] 

ciis*)!sgii-r.5fc*©#^ia] c©%B§(c#.5ia^>''?'7 

-df?:7'-<Xi7K:iBSifi«>©CC*st,ir. U— tf3l£©iB 

.f ;^;?J:»3S^Stifcf'-^©x-5-u- h?rjSJ>eL/-C 
^ 0 ti'SJSmtsM 1 ©X -7 - U - h *^-r 4^®''^ 7 

-©±ssfeJ:c^Flig^:^(^#•r4Xfit. c©mf#3nfc 

-©±RS*J <fci>'TRB©*'C>ffi€:f L/rSiSiB 

-=&fB^>'^'7-©iasfiii L/-c^p»«it^* 
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[00 11] */c, c©ffeBj«c^2.7'-<;^i'iS». ^ 

d^tcS* urf*- ^» *g^teJ:i:JfW^-r SiBfiiS^SiJfli 
#15 i. c©iBismSiJffli#®©*flWca:or7^-<;^i' 
J:OII^3n/cf=-d'©i^-l — V^M'&hXWi^^ 
1 ©X-7 - U- h *^3S-r iSB^-''«'7 -©± 

.0 gl-'S -7 - ©±|5B*s J: i}ymr>^'^M^mf& L-cSiiiB^ 

'7-*iB^-'-!'7-©iS:>£fii<t ur^Jf^tt^* 'J Ktgffl 
•r s y * u s# jAi^^siJiai^© i * m t> ©-C* 4. 
coo 1 2] cn^cM^^icfci^-ri*. W'-if7t©iB® 
>'^•'7-*Hfr3eiiffl■c#S8i9^n*fc{^*iS3ja^i>s■^i•t:•r-f 

n•e^^©lBii^.'^• -^--c^ :^ i' {ciB^snfc^ics^s 

n/t^-^«©x-7-W-h*«!l5£L. ^OfliEpItl^cm 
l<Di^-U- ■2>IEIii''^••7-©±|ig*sJ;0*T 

20 m^w^-t^. ^or. ixf#snfciaii-'-<'7-©±PSfc 

-©itJns©^:;*cfii*flns u-cgJii^^>'^■ v -im>. 
■eu-c. c©sjiiiass>'-?'7-=&iBjS''-«'7-©s:^fiiti> 

fB^>'^••7-^, C©^fll^tt^* UKISBK SnfcSiitB 

ilia's -7 - tci9:^-r -6 c t i 4 . 
[0 0 1 3 ] s/t. c(D^micmi>wim^-«y-~m&im 

30 ;^i'icia^t"^>'6>©K:*j(,>-c, f^^ xi-otaiSMJ^rt© 

s:&isj{ca«ffl©aisisiii{=&ss-rsxsiv «se<h® 

a>jSMJiS(cMbr -en-en u--^yt<o^^<K>-^m^ 
mm -cmmma * \tmmm> s -a-c ccm o -c 

f^- f ^lalSfc J:afW^-r SXg i . «5gc©i'JS«« J: 

*)-en-enii*snft:^-^'©x-7- u- F ^rS'i^L. 

U- h *j|^T-Sfe»''-«'7 -©±Ra*J J:afTfK*mff f 

ixigt. c©8i»snfcit»<a©j»J5S«iS(c*jit4ia 

ii-'N* -7 -©±Kte<i: 0'TRK©4''C^fiI?:fJffl l/T^tStil© 
40 aiJ5£M^«:*jl*€.ajaiBMi.'>''7-=S:«*^>xai. C© 
^j* 5nfc1Si!(<a©S45S««ltcte W ifiMffili-'^ "7 - * 

-en-enisifc<i©i'J^Mi^fc*5w •5)lailk>'^• v -©gs^ffl 

C0 0 14]*fc. CCRIBKO^^T^^^^^^^Stt. 7= 

IBSUf •S7'-< ^^i'gstcteoir. 7".* ;^i'©iB«i«J^ 

rt©S]^ifijtca?Btffl©aic£^j«*S3e-r«)»c£«J^3e 
c©«!i^<i©?9JS^^K>ttL/-c^n^nu— tf 
50 3fe©f^>'^•7-4HlrSKH-c#^^t^]^*/c«^^^3 
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X i> Jtt L T X - 5? «:iBi**5 ck a^'S^T Si 
[0 0 15] cn6<D%l9CC4b't^r. 7^-^ X^CDlESaM 

• [0016] m^mo:>mnmmc:is\rf^■ikm%^m^^v- 

:^^»^^ ^ U k:*S»^-r SXgi «:Wr-& fcor&So 

[ooi8]$/c. ccymm(>c%^7^^>^^mm\t. f 
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a^'s^-r-stBSSB^ft^J^^Si. coiBimiS^i^ai^s 

[0 0 19] Cn^O^HJJC:^^^^^*. f'^^^^^OlBI^ 

oDiwj^^iS^StL-c. u-if3feoia»>'N"'7-^^®ffiH 

20 ^x^-r-5>tBi^>'^'y-<D±iE*5<fccrrsB?:HXf#-r*a * 

#-c[>«^ffi««cc*^^:fS«jai^^^^•'7-:&lBS^^•*7 
[0 020] ;T^s^tt^^»j^cts*fl$n/c*— cDS'JSM 

i^tC*$^t^fiiifBiS^^•'7-<!:7''^ Xi5'<DS:€riS](DS^i* 
tClJ; DT faSI^^>' «7 - ^^{t 3 i± /cJbCDSffiiEy > <t 

[0 02 1 ] 

l^m(OmM<Dmm 0a?r#ML^j:;&^6. CCD 

^ (MOD) 1 \^mwi^'^^^^^<oy^^>Y)\^'^- 
40 ^ 1 2 fas^B#cciiHjMW*^^-r s/cs?)<D?SM-^ v 

^•yT>:7'^*^6«^3n^7t^-^':^ F (OP) 14<?: 
^WUri^^^ F 1 3 tit^^v K 1 AU^m 

1 0 0 2 2 ] ^aTs ^^a 1 0 -J F 1 

4(Dl^-1f F4lglftT^/ce5?>coi^-1f|gSijHS§ 
15i. v^^o:3>fc:-A-:$?*(i^> ix';^7=-A^{*^S: 
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[0 023 ] U—^mmMSS 1 5 CC^i*^-- K 1 4 <fc 

[0 0 24] U-iflgftBiBl 5 6Ct*. iB^B#^. 

^^-^-y F 1 4C!:)U-1f d^>f :t- IBiiB^CC^. IB^i 
^ R D (citjCUr tf 7 -;??i^{t*r ^ J: ^ k: u 
-iflElftlilffil sngi&^^n^o cncci:0. ^^mMf' 

[0025] F 1 4:6^6^*. W^^CC^t 

af=^>;^ 1 1<D:7'V:7*--7^-^ has (ROMM^> :^ 
6 Se*iS^CD*^Hl:e'ffi^f# 6n^F^*:^ + >^x 

[002 6] a2ti. ^fiSmT^^X^l KT^S-fe 

cc«, ^ibf-y htcio-rr Fu;^^?&5iHS^3ti-ct^'S) 
h 95:^512$ CCD:7- y :7 4- - v h SC 
tci^(,iT ^ti u --if ^'^^ 7 -CD u -<;^*$^J^aIT ^ fc^(D7- 

hSBi UrcDALPC (Auto Laser Power Control) 

[00 27] S/c. f"-/::^^'^Bl 0«. CPU'feii^ 

^1f-#[HlS§l S^WL/TC^^c •y--JK|5]Kl 8^«. 
^r^^.;, Kl 4 J:0a;^;3n^>x^-ft^ET» E.;&^« 

s^T Ji^:^fpj^«jffl<D y *^ot ^ ^ ^ x - 

^1 9*iSfJffll3nr. F 1 4C0F^y^>y-*> 

r7:t-:^X(D-9*-ji^*5tft>n. S/cTt:^--- :' F 1 4©^ 

1 8 Cc J: or. ;^ f> F^l"=t- 5» 1 2 CDIH£*i*iJiaJ3 
ti. ^mSLf ^Ts^W 3&5il8iije— JtrHSET * J: ^ tc 

[0028] S/c. 7^^:5^e7^Bl 0«. p i 

„cc»urjgg^^b*as*?f^/cfi?)Offit^^{fcilsS2 i 
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CKKr^rH^fe-r^^ftiJ^CDPLL (Phase- Locked Loop) 

/D (Ana1oq-to-diqital) ^S2 3 C©A/D 

2 3 (Dtti^jft-^J: »:)TFU:^f'-^AD^f#^/c 
di>(DTFUXr':3-^2 4<!:^WLr(,^^o CCDT F W 
Xr'r3-:$f2 4r?#6tl'5>T F UXt"-^ A D^v'^^t^ 

10 ^^::^mmcmm^ti^o 3^cC4b\ PLLlHl^2 2r 

[0 0 2 9] sfc. 7'H:^i?mm.io\%. i^gp. m« 

h 3 > f IX - AJ^Jt^- D in^SWBX^/c 

X-X3 1 'CSCm'>/cA:^J7'-^D^n^C*^l/rx^- 
<DECCx>n-^3 2(0ai*7^-^CC*f LT-r >f 

20 ;v^i@MaiLrcD (i, 7) RLL^iigiEiis^*r^5^ 

i,:^;Uj:>n-y3 3 i^WUn^^o CCr. ECC 
X > n - 3 2 3&> ^ liS-fe ^ © r"- ^ gUCCii^ 3 n S 
-fei^^r'-^55^»^W:^3tir^i':^;l/X>rJ-:$^3 3 

tc«*& 3 tix^mam 3 n €> o 

[0 0 3 01 */c. f^-f :^^SIS1 0«. ^i'*^l/X> 
3^ ^3 3CDm;^'7"-^^ia8iJB#Ot?-^^»3<Z)GS*iS 
C:r^/c25&CCil3g|3^^J. fJ^cCto^NRZ I (Non-Return-t 
o-Zero-Inverted) ??^CCS!^'r ^/ci5?>(D>^ y 3- Fia 
SS3 4^WUrc^'2>o CCD:7'y ri- FIiISS3 4 J:Otb:^? 
30 3ti-SiBSif'-t5rRD5&5U-ifliJ!JjlilKl 5^«#&3 

li^3n'&o 

[0 03 1 ] S/c. f^^ X 1 0 ti. V F 1 

4 <t D m:^ 3 n -5 - ^ gp*^ 6 cDmfi^ s o *f L r 

^-r'S/c25?)(DPLLlHlffi4 2i. j^J^{b[iI8S4 1 CDW 

40 [0 0 3 2] ic^r. ^s^m-^s.ots. i^fe^^-ci^* 

-SMTP (Modulation Transfer Function) CC J: 0 ^i^S 

$fjK 3 nt 0 . nm^ tm^o:>mmM^ 3 < j^j: ^ n ^ 

Cct5iliicD/jN3:^ft^^*. 0/1 CDiaSWfflil<t^j:'&/c 
50 [0 03 3] */c. f^^XiS^^ai 0«. A/D^S 
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^xzr -^jEJum^ titer- ^^mtir-'^DouttL 

[0 034] CCC. £007^3-^4 63&^e)tix^- 10 

E I 30SVXf^A:3> hP-^ 1 6K:t|t*&$n6o 
'2>J:^CC. txXr'Ari> ha-'7 1 BCDCPUt^. CCD 

[0 03 5] ^fc. ^x^^gi otj. ma^-r^cfc^ 

NVRAM (nonvolatile RAM) If (D^^S^^-^r V 

^r«^3n^>^^S5 2^WLrt^^o 20 

[ 0 0 3 6 ] H 1 cc^-TTfeffi^f" -< :^ ^^S 1 0 coabf'P 

ni>A;b7=-^Din;J)^f^-^-<>^-7:i:-:^3 i-c^t-^ 
ffla3n'5>o -eur. Eccx>r3-ai'3 2*»6«s-fe 

[0 03 7] ^i'4^;l'J.>:3-3f 3 3T^i^-<>^^^U^ 
I)i*!tSi Uro ( 1 . 7 ) RLl.^m9mf>^yt>tl^o 
-eUT. ^^':^;^x>r3-^3 3 j:om^j3ti^^iiaf= 

KlpI8S3 4'rNRZ I tf-^tcS8l$n. 
IHa-r-:5?RDiLr tf|g«lIiI8Sl 5«:fi^3n 
CtitCcfcO. fE^'r^-^RD*i31&S8»7'-^;^i' 1 1 

[0 03 8] ^x^v s^B$(DSjif^tcoc^ris?B-r €>o s 

^SMoliiej^^^b[ilffi4 1 Ccet.*&3nT?^}B^^tj!Jia:<)^ 

^T:bn^« -e-br. A/D^S4 3<ow;tf7=-d?ccjPt 

bTl^fl-«-^IiI8S4 4'C0/l<D^S«^NRZ I ^^F^ 

[ 0 0 3 9 ] ffll^i) • a-^IlK4 4 <Da:t>7=- tt^ 1- ^ 
;l/ X n ^ 4 5 -cmiSiOi® 3 n/c^^ E C C X > r3 - y 
4 6-Cx^-fJjEMii3ti. x^-lTiEi&ffi^n/cT^- 

3 > f jx - :$? m 7=" - ^ D ou t <h L r 3^ 6 tl ^ o 
[ 0 0 4 0 ] <?: C :*|QfSC0JfJfiStC*5CiT«. IB^ 5 
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- ^ ^c>ttf& L/C u - tf y -©fiSim-^ s p c * tH;b . 
U-1f7tCDiB^>'^-'7-;!&^®StBSS>'^*r7-<!:3^cC^J: ^UW 

[0 04 1 ] CCC. i^»>'^''7-^:X•7-U-^<^:(DM 

[OO4 2]04J^. 3t:^i)l:&^<7)7tffiM'r^;^^^S 

xe7«:*fUrx-^^IB^*5J:a^'S^U. ^(om^r 

C(Da4«:*$Cir. ERii JiKOfXIEpIftfefeX'^ 
-U-h<0±m. PF«x^-U-b^5ER.i«JyTi 
^cC^TRSOlB^^'^'':?-. PR(ix^-W- hJ&^ERti- 
J^iT«b^C-5±ISCDiBt*^^•'7-. RNG«X^-U-h3??S 
ER,i.feiTi&-SfBia^W-<Dt5ffl (-^-t^^) ^* 

20 

[0 04 3 ] ^a^T^-f ;^iJ7-cffli^e>nrii€>aitt(*» 
[0044] MEm^^r;-i)^A^i^r^^m^('at. ^^^c 

[0 04 5] a5tC. SS^^b»(Dll^m#©T-<^>*i5r 

(1, 7) RLLtNRZ I *ia^^t>i±/c^ia:^ 

<DT-<3&5|giH©i^'C^^Pa^. 3T-'8T:;()«b:'-^*-C(D 
40 tiJi^JtoTli'So IB^a^'^**?-^ (a) - (f ) CC;^# 

[0 04 6] 2ffi{bbt:x-<t;^t5f;i/fi^^M'r/cdi>c7:)L 

/sffiRgsnn^-s r^fex^x^SiS (m±^f^l») j 
(Di 9 1 -<-t^riffi/^^n-cc>^<^:^^c. 2ffi{bL//cM 
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mm^ti. s4^^-rj:^cc. $)^i§iB (rng) 012 

[0 04 8 ] 7t^pi::^S;cD7t;ea7''< cp 
saoD^fL (s^^mM^-i :^^<om^ c^^:^-) mi 

T :7'(Di^ti. ®iBSa-'^*'7-(DS^J^alIHl^ScDig^. ©liBfi 

n) it:^^^j:iBSs>'N-»7-*iiiwi-r^:&[fiicc^iii'r2>c 
[0050] i!mrj:iEm^^rf-'ifimmr^j:'?tj:^(D 

^ -0^{b^ A <!: L/ . m^^it^ J: o Ti^:^ <!: tj: ^IB^ 

/^•»7-(7)^i^J^Mo^;^fii^B^•r^o c(D<h^. ^4^ 

plfigi^cCiBJi^>'>'C'--CDffiH RNG*5jil^&IB 

pg(DfBli^>'^•^-PR:0^6AW±, TR&(DiBiS>'^•»7-P F 
;^>:^6A+B«±^n/c<bC6 (PB#M) tCiB^/^•«7- 

[00 5 1 ] :^mm(Dmmc^^^X{t. ±^L/c^f^* 

-Of'- 5? ^^ib:^1»^^ y 5 1 ccf BSa>'^• -CDS: 4( 

I00b2]ms (a) ^ if) fB^i^>^^•7-<^: J.^ 
6 (a) Sfc-fiftW^j:»JSfeS©^r$>o'C. IB 
lEnltBft X ^ - b ©±|® E R u X « % 2 [5I«iW^ fe0 

[ 0 0 5 3 ] 06 ( b ) I*. nEm^-^^-i^^itr^mm 

Wmx. x5-l^- h/>i^OiTiEpItg^j:x^-U- hcD 
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briBli>'W-^5^^b-r'5^SlBH<z)^/hfiiP[0]35j^ffi 
m^ti. ±PHPFiur-ecD^^®H(D^AfiiP[M^i] 

[0 0 5 4] S6 (c) . (d) ^tl^tiMm^-^V 

fj: X 5 - U - KD±I!R E R 1 1 * 1 * 
^Ur. S6 (c) (Dift^. fdlf^^^••7-(D±KPR 

-c«. ±iSPRibriB^^>-'7-*5^^h-r4^5eiBH(o 

^fiiP[f^i]:^^5<^ffl^n^o tfc. me (d) om 

iB^i^^^•'7-cDT^SPF;^)^:'^CiCi3&^^. t^SE^-^S 
3itBIS>'W-^*26^ifLm-Cli. TRBP F i UrlBl^^^ 

[0 0 5 5] 06 (e) iaiaA9-3&^^{i:-r^^^ 

i:ffiERti.^3|5Iti± (igr«4lil) mf}?>i>(DX3b 

20 [ 0 0 5 6 ] a 6 ( f ) nm^^o—^^mt-r^wim 

mmx. x^-U- h*5^?)fTiEpItg&X'^-U-KD 
±KER,i.cfcOm]g<^c€>4>CDr^^o CCDiS^. 
iBli^^• a - (DTR^P F *5 J: ZJ^±m P R:^^&C^ C i e» . 
^•r'5SaiBii>'^*'7-?:*i?)^ifka-C«. tkpf^ 

m^ti. ±KPF<b0r-€-O^^jSH<DSAfiiP[MM-l] 

[005 7] 06 (a) (d) (Dm^\t. SDUiEpJ 

30 cn>&^±^l//cMNG ( = 2A+B) J^±tr& 

n«. iBSs^^•'7-cDia«. 'r^J:^^'^«®iB^si>'^''7-** 

pltfe-CfeSo H6 (e) (DJS^ti. ER.,« c?:)3a^*x 

tj:^nJtg (NG) -C^^o 06 (f) (Om^U. x^- 

[0058] *:SIS6©?f$S8tC*5l>-C«. ±5EU/c06 
(a) (f ) CCm■r6iiOOSI«l*KSlJUriBl^>'^•^ 

07(D:7a-^i'- hti. iB^S^^•9-lSS^5iSCC:fet:f 8 
>^::^7^Ar3>hn-^ 1 6CDCPU<D$iJffll8bf'f«:S^Ur 

[0 05 9] Xr-^r^'ST ir. x^-U-hS'J 

«CCi£:^rj:^^;S:^rffi^{b-r^o f 3^cCt>-^. S'J^S^ 
M^SrO. x^-lx- KDlI^T3^»9lEl3S: (x^-U- h 
;&5K0tIiEpIffi&x-7-U- hCD±|IBERLi««riSt^:& 
3!)^6(St^:&CCfi|^^lpI!^) FALL*0. x^-U-h 
50 ©tz:%_b3&5 0lel?& (x-^-U- h:«>^^DITiEoIfi63''J:x^ 
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U - KD±KR E R 1 1 - ^ffit e>a[ C ^:&tcMW ^ iHl 
m RI SE?:0. SL-^TJ&^O^Jtlgb/cffl^S-^MF 
40. tE-^i^&^o^rSglSL/ca'J^S^MR^rMN- 1 . 

[0 0 6 01 CCT. MN^t^SflSS^^-CftO. PM I 

6<i:0^7'-:5?P[M]tc*tJC£0/cU--1f>'^'9 
-SUISMt^ S p c * W:^ l^r:nm^^ v - 7=^- ^ P 

-:y4 6)5P6(DX^-1t«E I tcS-:5t>r X-^- U- f 
ER[M]4S'J^*r^o 

[0062];X^. ;:^f^-:.yST3-e. M>0. E R [M 20 
-l]>ERti«. ER[M]^ERLiN(0^4p/cL-Ct^^ 

ti. ISli>'S9-:;&^P [M-l]:i?)^6P [Mlora^Ci^OfTiEDjfig 
X -7 - U - h 4S^Tf a^>'^* - cr>T^ P F ti^UHr h 

SUSL/cSJ^S-^MF^MiLT. S T 7 ^ii 

[0 06 3] ^/c. :^7^-:':/ST3r^ff^4?S/cbri> 
^CCii#«. ::^f' :':7'ST5&Cjlt^o ;^ •i' S T 5 "C 30 
M>0. ER[M-l]<ERtiN. ER[M]^ERti«0 

pacc^f^iTiEpitBJ^cCx^-u- h4^"riBia^^*'7-<D± 

KRPR3J>«^?S-r^©r. ;^f'^;::^ST6'C. x-^-U- 
hCDS:^±?&^0@^R ISE^S:-<>^U^>h"r5<i:^fc 
^-^±3JiiD«:iii2UA:aflSSWR4MiUr. ;^ 

[0064] ;^7-':^:7"ST7r«. ®J^#-^M4>f>^ 4( 
y->^>h-rS<bifc&C. fB®>'^•C7-(Dl9^5£7='-^P [M] 

aU^Xf^^;:7'PS/cC:t:^^<-r'2>o -eUT. 
2tiCWir>X. ;>C©iBS^^^•»7-^C<i:€>tBiiS^<^:X^-U 

[0 06 5] XT^-^rrSTQT^. JyTOSi^CjCoT. 
^OfTIEoJtE^CX^- ^^:^TiSI5>'^•'7-<DTIEP 
F*5cfcJ>'±ISP R€:liBravSi»C cfc ^X^^i>. 5 
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[0066] PF= PS • (ERt,« -ER[MF-1]) / (ER[MF]- 
EREMF-1]) +P[MF-1] 

PR=PS- (ERtI«-ER[^R-l]) / (ER[M^]-ER[M^-1]) + 
P[MR-1] 

i^>'^•'7-PBfcJ:(y^'x^-U- b:^5ER,i,.WT<i:3tt 

[0 0 6 7] PB= (PF+PR + 1) /2+CMP 
RNG= PR-PF 

ccr. cMP«±ab/cjgB#^ib4cj:oTi£:^i^c^ 

rpF+PRj i^^^WitU^t^^ S^«^«:U/cgm 
(PF+PR) /2 J:0/hS<^j:SCi^liIiS'rS/c 

[0 06 8]^XtC. Xf-;; :/ST 1 Or\ M=0ib. 
X'r*;':7*ST 1 ir. P[M]^PB. P [t*fi]< P BCD^ 

ft:-r3!pS35P(0*Jj«*"r So Xf- :/S T 1 1 
Saia^>'^'':'-PB&C*5^:f Sx^-U- h ERR?:?iFa 
[0069] 

ERR= (ER[Mfll-ER[M]) * (PB-P[M]) /PS+ER[M] 

Xt'':.:/ST 1 RNOMNG. FALL 

+ RISE<3. ERR<ERB0T©^ff4i®/cL/ri> 

7-cr)ffiH (v->^>) RNG3S>^5S^3^nc:;^#3/ctt*S 

CCj£Jv^:^j:faif^7>:r7-CDffiffl-C*S 04#M) « FAL 

L+R I sE<3(D^m*. 116 (e) ccta^-rsian 

:^tB3&«^4«ltliT'5rc2?>cD4><Dr*Sp ERR<ER 

.otCd^«. 06 (f) ^ctm-r^mm^mtjim^^ 

[0 07 0] :7'ST 1 4-c^TCD^f^4iffi/cUr 
ffl 3 tlfcMmmm^-^ y - P B<D7=- :> U 

\ AXii>irtii)>o:>^f^^WcLXi.^rj:i.^t^kt. t^'tv 

:rsT16-C. a7jTS5 2Cc:^ft-C*SCt. mW<t' 

^x-.':/sT9'cscaisn/caiSfais^^••^-PB<D 

[0 0 7 1 ] C<DJ:^ic*:J&tftcDff$^Cc*5t^'t:5^. ^i?) 
0 %m%^f ^ X ^ 1 1 H 1 4 (Di^tt^Itt^tf ?> 
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[0 07 2] ^jfc. ±^m(Dmm^cisi.>xitt. 

S'CHlEfKSijSil'SC LV (Constant Linear Velocit 

-^^^ Xi5?(3DlpHBSff*^— ^<b;/^€>CAV (Constant Anq 
ular Velocity) -Jj^^UC (Modified CAV) -fi 

{0 0 1 z\mi(o-ijmcr>\,^x^m'trh. c(Dmi(o 

[0074] ^j:*5. ^85. IW^fflffflSlfit^tfoTiaiK^ffl 

[0 0 7 5] m2o*sccoc>rift?a'r*o ccd 

CCD*— cDiIiJ^M^tc>E^ur07c7:):7 

[0 0 7 6] «^^t^CAV:^o«^k:(i. JKilSt^:* 
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[0 0 7 7] ®fflB#cc{3:. ^—(omy&m^.^ci^v) i>mM 

[0 07 8] ^cC^J. ^es^). iS^^tf -orm— oaiJSMia 
«?fcDS:^f^$IiS<DSSfBJi^>'^'7-*3Kfi?). ^CD-r-^ 

iBSS/W-^*«?)^ct^tcLTfcJ:iio 

[0 07 9] ;rc/cL/. c(Dm2(D:f5mx\t.. m^—(Dms. 

- h ;!>5E R.oT J: 0 < S C i ^rPI^-S 
SMi^^c43C:f ^*jSiBli^>^>' V-tD^-^ 
[0 08 0] ^/c. ^2(0:^ffi-C«. 5}ces^e>n/cm— CD 

»j^®i^wii-cDS:&f^ssi^k:*5 w ^mmm.^^ v -t^ u 

^if 9 -CDrfStBffl CCft l> i * « b -if CDSR«i^fS < 

(Dmyj\^mmifC:hvf ^m^i^m^^ y u — !f ^7 -cd 

^:r^S3giB»>^^'7'-cD7=- ^^^^^tt^-^r U tcS^iZ. 

[0 08 1 ] ^fc. ±mmm(Dmii^^i^^>xict. ccd^ 
Hj^7^ia:?^5S;cD7fe^mf' x ^^gccjiffl L/c4>(D-e 
mn^myf^(oytmM.^ ^ x ^^g^c^sc:? ^ib 

Ji. tB^^tM^tf''^ x>?^gcc*t-r^ia^>^W-cDPS 
CCfe. CCD^HJ*l5HlltCaafflr^'5>Ci«^!?7^'CS)^>o 
[0 08 2] 

^^•'7-^*^5!). ^CDf'-a'*^»lfett^^yCCiali>'SC7 

^5^;!^-..:, FCD!|$14^a6-t^«6ot^JftUt:affl^CD^ 
b^^iiH^Wtii-TfiC^ ^'-1f:)t;CDiaiS>'^•»7-*^tC 
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[02] S-f2d7^©iBi*:7:t-v^ V^'^^mX^^o 

[03] wxvmi^m^mnthh. 

[0 5] tmf^v-<omt^i.^>^mm!^n^^^ 
[06] tB^i^^^•7-<^:x^-^- hoKf^^rs^-rau^je 
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[??-^©liiBJ] 

10 • • •*^iJl::/3S;cD*fiS^f=^:^^«g. i i • • 
•^e^f^^X^ (MOD) . 1 3 • • • M^^'i' h\ 
1 4 • • • ^iS^-^i' F, 1 5 • • • U-1flS»bIil!S. 1 
6 • • • txXr*An> ha-^. 1 8 • • • 

iK. 2 1 . 4 1 • • • 'immm^. 23- • • r k u 

>^'7='n-^. 3 2 • • • ECCx>3-:5r, 3 3 • • • 
^i-;rol.x>rj'-^, 34- • • FlilSS. 4 4 

10 • • • ^SiJ • m-^dSS. 45— • 

46 - - ' ECC7^n-d^. 5 1 • • -^W^-^^ 



[07] cpu(Die»^^•'7-<DiHS^^^ka4^•r:7^-^* 52 



[01 ] 




[02] 

1 -te^ ^ 



ALPC 
9 



(M0««) 



[03] 
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1] 




PF = P [01 
PR = PlMN-1] 



'ERuM 'I 



-ERlim 



-ERlim 



PR*PIMN-1] 



PF« pro] 



ERlim 



SBSNG 



PF-P{0] 
PR=PIMN-1] 



C STAKT ) 



ll*-0 FALL*-0 HP— 0 



Iff jfex?- E R CM] jW 5£T ^'^ ^ 



STB 




PF - (BBlim-EB [rf- n ) / (ER [MF] -EB [MF-U ) /PS+P «F- 1 3 
PB- CERtii-ER WH-1 1 ) / (ER CMR3 -EB CMR-l] ) /PS*P (HR-l J 
P54- (PF*PR-^ i ) n^Cn? . RNC-PB-PF 
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